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Brisbane City 
Study Area 
Features 
• We studied 14 of 
189 suburbs 
• We collected 
demographics at 
Statistical Local 
Area (SLA) 
• SLAs correspond 
closely to 
suburbs 
• We combined 
certain outer, 
contiguous low-
density suburbs 
• Busway network 
is an integral 
component of 
South East 
Queensland’s 
mass transit 
system 
Effects of Transit Quality of Service Characteristics 
on Daily Bus Ridership 
Introduction 
• This study investigates whether an Australian city’s suburbs having high transit Quality of Service (QoS) are 
associated with higher transit ridership than those having low transit QoS 
• We explore how QoS measures including service frequency, service span, service coverage, and travel time 
ratio, along with implicit environmental predictors such as topographic grade factor influence bus ridership 
• We applied Multiple Linear Regression (MLR) to examine the relationship between QoS and ridership 
• Its outcomes enhance our understanding of transit user behavior, which is informative to urban 
transportation policy, planning, and provision 
Data Group Variable Type Variables Data Source 
Bus Ridership Rate Dependent Daily boardings out of suburb 
Suburb population 
Smart card, paper ticket 
transactions from Queensland 
Department of Transport and Main 
Roads’ TransLink Division 
Transit QoS Independent Service intensity, 
Service span, 
Travel time ratio 
Bus routes and schedules from 
TransLink, 
Google Maps 
Natural Environment Independent Average topographic grade Brisbane City Plan Interactive 
Mapping Tool 
inner suburb (3) 
middle suburb (4) 
outer suburb (7) 
www.translink.com.au  
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West End 
In
ne
r 
26.5 1.9 4,180 2.2 1,490 3530 1.9 2 
New Farm 22.5 2.0 5,520 1.9 1,620 1610 3.1 2 
Highgate Hill 10.7 1.2 4,850 2.3 1,380 440 2.7 2 
Carindale 
M
id
dl
e 
22.3 9.4 1,450 2.9 1,960 440 10.1 3 
Kenmore 15.6 5.2 1,630 2.8 1,920 320 10.8 3 
Chermside, Chermside West 20.5 6.8 2,100 2.4 1,220 1900 12.3 3 
Chandler, Burbank, Wakerley 
O
ut
er
 3.0 48.4 210 3.1 2,210 45 17.4 4 
Gumdale, Belmont 3.1 14.0 400 3.0 1,920 75 15.6 4 
Moggill, Bellbowrie 10.0 17.6 540 3.0 1,970 50 20.2 5 
Note: 1 km2 = 0.39 sq mi; 1 km = 0.62 mi 
Weekly Seasonal Adjustment 
• Ridership segmented into each weekday 
• ANOVA test significant (p = 0.00 < 0.05) 
• Confirms seasonality in daily ridership 
• Dataset subsequently decomposed 
𝑅𝑤 = 𝑅𝑜𝑜𝑜𝑜
∑
𝑅𝑜𝑜𝑜𝑜
𝑊𝑎𝑎
𝑁𝑤𝑤𝑤𝑤�
 
• Original ridership 
• weekly average 
ridership  
• number of weeks in 
study period 
Monthly Seasonal Adjustment 
• Weekly decomposed dataset segmented by 
month 
• ANOVA test significant 
• Dataset subsequently decomposed 
𝑅𝑚 = 𝑅𝑤
∑ 𝑅𝑤𝑀𝑎𝑎
𝑁𝑚𝑜𝑚𝑚𝑚�
 
• weekly decomposed 
ridership  
• Monthly average 
ridership 
• number of months 
in study period 
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Conclusions 
• Model confirms that QoS measures about frequency, service coverage, travel time influence ridership 
• Model suggests that service span and grade are not particularly important for those suburbs studied 
• This research enables bus ridership performance to be diagnosed based on important suburb attributes 
• This research enables transit planners to target improvement strategies to increase ridership 
Further Research 
• Larger sample of suburbs 
• Evaluate sensitivity of parameters on estimated ridership 
Suburb Variable Equation Commentary 
Ridership Rate 
(boardings/100p) 𝑅𝑅 =  𝑅 ∗ 100(𝑝𝑝𝑝𝑝𝑝 + 𝑗𝑝𝑗𝑗)  • Suburb’s daily boardings per 100 residents • Required correction for local job ridership in data 
Service Intensity  
(bus-km/h per 
km2) 
𝑆𝐼 = ∑ 𝐵𝑜 ∗ 𝑅𝑅𝑜/𝑇𝑚𝑜=1
𝐴
 
• Frequency, service coverage amalgamated 
• Route: number of buses, internal length, service hours 
• Suburb: area 
Service Span (h) 𝑆𝑆 =  ∑ 𝐵𝑜 ∗ 𝑅𝑅𝑜 ∗ 𝑆𝑆𝑜𝑚𝑜=1
∑ 𝐵𝑜 ∗ 𝑅𝑅𝑜
𝑚
𝑜=1
 
• Route weighted average 
• Direction of travel outward of suburb 
• By route: first service to last service leaving suburb 
Trave Time Ratio 𝑇𝑇𝑅 = ∑ 𝐵𝑜 ∗ 𝑡𝑡𝑜𝑚𝑜=1
𝑡𝑡𝑐𝑎𝑜 ∑ 𝐵𝑜
𝑚
𝑜=1
 
• CBD used as destination 
• Route weighted average for bus 
• Average travel times (Google Maps) used for car 
Grade Factor (weighted average) 
• 400m walk buffers 
• 1m contours used to calculate average grade  
• Several locations in suburb sampled 
MLR Model Commentary 
𝑅𝑅2 = 𝛽𝑆𝑆𝑆𝐼 + 𝛽𝑆𝑆𝑆𝑆 + 𝛽𝑇𝑇𝑇𝑇𝑇𝑅 + 𝛽𝐺𝐺𝐺𝐺 + 𝜀 • Service Intensity, Travel Time Ratio statistically significant 
Variable Constant t statistic p value 
𝜀 22.28 2.01 0.115 
𝑆𝐼 0.45 5.06 0.007 
𝑆𝑆 0.11 0.25 0.814 
𝑇𝑇𝑅 -8.34 -2.85 0.046 
𝐺𝐺 -0.52 -1.90 0.130 
Model Statistics 
Adj. R2 F ratio p value 
0.97 68.2 < 0.001 
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